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Systemic racism in police contact is an important driver of health inequities among the
U.S. urban population. Hyper-policing and police violence in marginalized communities
have risen to the top of the national policy agenda, particularly since protests in 2020.
How did pandemic conditions impact policing? We assess neighborhood racial disparities
in arrests after COVID-19 stay-at-home orders in Boston, Charleston, Pittsburgh, and San
Francisco census tracts (January 2019-August 2020). Using interrupted time series models
with census tract fixed effects, we report arrest rates across tract racial and ethnic
compositions. In the week following stay orders, overall arrest rates were 66% (95% CI:
51-77%) lower on average. Although arrest rates steadily increased thereafter, most tracts
did not reach pre-pandemic arrest levels. However, despite declines in nearly all census
tracts, the magnitude of racial inequities in arrests remained unchanged. During the initial
weeks of the pandemic, arrest rates declined significantly in areas with higher Black
populations, but absolute rates in Black neighborhoods remain higher than pre-pandemic
arrest rates in White neighborhoods. These findings support urban policy reforms that
reconsider police capacity and presence, particularly as a mechanism for enforcing public
health ordinances and reducing racial disparities.
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Systemic racism in police contact is an important driver of health inequities among the U.S. 
urban population. Hyper-policing and police violence in marginalized communities have risen to 
the top of the national policy agenda, particularly since protests in 2020. How did pandemic 
conditions impact policing? We assess neighborhood racial disparities in arrests after COVID-19 
stay-at-home orders in Boston, Charleston, Pittsburgh, and San Francisco census tracts (January 
2019-August 2020). Using interrupted time series models with census tract fixed effects, we 
report arrest rates across tract racial and ethnic compositions. In the week following stay orders, 
overall arrest rates were 66% (95% CI: 51-77%) lower on average. Although arrest rates steadily 
increased thereafter, most tracts did not reach pre-pandemic arrest levels. However, despite 
declines in nearly all census tracts, the magnitude of racial inequities in arrests remained 
unchanged. During the initial weeks of the pandemic, arrest rates declined significantly in areas 
with higher Black populations, but absolute rates in Black neighborhoods remain higher than 
pre-pandemic arrest rates in White neighborhoods. These findings support urban policy reforms 
that reconsider police capacity and presence, particularly as a mechanism for enforcing public 





As cities across the country aimed to stem the spread of SARS-CoV-2 through stay-at-
home orders beginning in March 2020, municipalities tasked police officers with the 
enforcement of local ordinances such as curfews, mandatory mask wearing, and reduced crowd 
size. Police deployed checkpoints and electronic monitoring, and stopped and arrested people to 
enforce social distancing guidelines.1,2 Residents in many cities were encouraged to report 
suspected violations of distancing guidelines to law enforcement.3 Just a few months into the 
pandemic, protests over racist police killings of Black Americans erupted across the country, 
calling for systemic change in policing. In a pandemic responsible for the deaths of nearly 
600,000 Americans, these conditions of policing point to the expansive role of law enforcement 
in addressing health emergencies, and the urgent need for evaluating police practices in 
marginalized neighborhoods.4 
Policing is ubiquitous in American life: in an average year, police make approximately 
50,000 stops per day and over 10 million arrests per year.5,6 Among all young adults born in the 
early 1980s, about 30-41% will be arrested at least once by age 22.7 Research has documented 
substantial disparities in arrests across neighborhood racial and ethnic composition, analyzing 
racially unequal policing practices as a form of structural racism that contributes to racial health 
inequities.8–10 Research on the degree of police contact in Black neighborhoods describes a 
landscape of “divergent social worlds,” where Black communities experience such extreme levels 
of police contact that there are not enough White neighborhoods to draw relevant 
comparisons.9,11 A large research literature has examined neighborhood context and racial 
disparities in arrests, finding that after accounting for socioeconomic and other neighborhood-
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level factors, substantial residual arrest differences between Black and White populations 
remain, explained largely by inequitable enforcement practices.8,12–15 
High and racially unequal rates of police encounters have significant implications for 
population health and racial health equity. Frequent police contact is associated with higher 
levels of anxiety and psychological distress, especially when interactions are perceived to be 
unfair or discriminatory.16,17 Those living in chronically policed neighborhoods are more likely to 
have severe feelings of nervousness and worthlessness, particularly among young men.18 Fatal 
police encounters are a major cause of death among Black men,19 and these incidents also likely 
have “spillover” effects for residents of surrounding areas.20,21 Recent calls for police reform and 
defunding police departments following the police killings of Breonna Taylor and George Floyd 
emerged in response to persistent, racially inequitable patterns of policing in Black communities, 
in addition to a growing concern that police contact during the pandemic was occurring 
disproportionately in communities of color.2,22 
Police contact poses increased threats to public health under pandemic conditions. 
Stops, searches, and arrests involve close physical contact, and in most cases, searches and 
arrests involved sustained close physical contact between the person being searched and police 
officers.23 After arrest, people may be processed indoors and placed in cells with others, or 
eventually incarcerated in jail, where conditions of incarceration promote the spread of SARS-
CoV-2 among incarcerated individuals, staff, and surrounding communities.23–26 Moreover, 
avoidance of aggressive police encounters in heavily-policed neighborhoods could potentially 
worsen the psychological strain of social distancing protocols. Coupled with the evidence that 
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COVID-19 case and death rates are highest among people of color, the pandemic has potentially 
impacted marginalized urban populations in multiple ways.27,28 
The COVID-19 pandemic provides a novel opportunity to study how police practices may 
have shifted in response to stay-at-home mandates, and under these conditions, how disparities 
in policing across urban neighborhoods either widened or narrowed. We know of no studies 
examining changes to police practice during the COVID-19 pandemic, though research has 
studied changes to reported crime during the 2020 pandemic.29 Using a geo-identified dataset of 
arrests from four major U.S. cities, we study arrests across census tracts of different racial and 
ethnic compositions to examine how policing may have shifted in the context of stay-at-home 
orders and social distancing enforcement. Our research questions are thus two-fold: did arrests 
rates change in the 6 months after the implementation of stay-at-home orders in urban cities? 
Second, did neighborhood racial and ethnic disparities in arrest rates shift during stay orders? 
How police presence may have shifted during the pandemic will be informative of how 
neighborhood disparities in police contact remain or changed under health crisis conditions, and 
how these changes speak to baseline racial disparities in arrests that reproduce structural racism 
in American communities. 
 
Materials and Methods 
Data 
 
We used police administrative data from three cities from different regions with 
geographic data on arrests from January 2019 to August 2020. The Boston Police Department 
provided researchers with arrest data upon request, but data from other cities is publicly 
available. For the analysis, we examined geocoded arrest data from Boston, Charleston, 
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Pittsburgh, and San Francisco, which all enacted stay orders during March 2020. Data for this 
period include the latitude/longitude and date of each incident, which we aggregated to the 
census tract-week level. We geocoded the XY arrest data to census tracts for each of the four 
cities and link these data to census data from the American Community Survey 5-Year Estimates 
(2015–2019), which provided data on tract population and racial/ethnic composition. We 
analyze arrest data for 525 census tracts observed across 87 weeks. 
In addition to total arrests, we coded several arrest categories following either Uniform 
Crime Reports definitions (e.g., violent, property, and drug-related). We also created a distinct 
category combining arrests for gatherings or public disturbances (e.g. loitering, trespassing), 
which may be related to enforcing social distancing during the pandemic. Arrests for gatherings, 
drugs, and property involve the greatest levels of police discretion compared to arrests for 
violence. We include in Supplemental Table 1 descriptive statistics of arrest types that form the 
dependent variables for the analysis. 
 
Statistical Analysis 
To estimate the temporal change in rates of police contact, we implemented interrupted 
time series (ITS) negative binomial regression models with an offset for the log census-tract 
population.30 We estimated percentage changes in the average rates of arrest, comparing the 
year prior to stay-at-home orders to the 24 weeks following the stay order (March 2020-August 
2020).  
Our dependent variables include all arrests, and arrests for violent, property, drug, and 
gathering offenses, each examined in separate models. Models include a census tract fixed effect 
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and thus account for time-invariant confounders. To assess whether time trends in arrests were 
consistent across census tract racial composition, we first estimated models stratified by 
quintiles of census tract racial/ethnic composition. Quintiles are estimated within cities, as racial 
composition varies greatly by city context. We chose to use quintiles as opposed to a specific 
cut-off of racial/ethnic composition (e.g., >60% White, Black, Hispanic, or Asian) due to 
differences in city racial compositions and the sample size of neighborhoods for each racial 
composition. Secondly, we estimate changes in the relative racial inequity before, immediately 
following, and after stay-at-home orders in a model that interacted racial composition quintile 




We conducted three sensitivity analyses to test the robustness of our findings. First, we 
implemented two additional temporal comparisons to understand changes in rates of arrest post 
stay-at-home orders. In Supplementary Figure 2, we present rate ratios of arrests post stay order 
as compared to: 1) the on-average level of arrests for the 24 weeks prior (October 2019-March 
2020) adjusting for seasonality with month fixed effects, and 2) the average level of arrests 
during the same weeks in the year 2019. Our second sensitivity analysis implemented an 
alternative modeling strategy to assess temporal variation on a week-to-week scale, relative to 
arrests on average in the year prior. Our third sensitivity analysis assesses week-to-week changes 
in arrests separately for each city, to examine whether our on-average findings held across place 




In the weeks after stay-at-home orders went into effect, there were significant decreases 
in overall arrest rates. Relative to the year prior, rates of arrest decreased by 49% (CI: 45-53%), 
and these declines were observed in all included cities (Supplemental Figure 1). Rates of arrest 
decreased across all different arrest types (Figure 1). On average, compared to during the year 
before stay orders were implemented, arrests for violence-related offenses decreased by 44% 
(CI: 39-49%) following stay-orders. Property-related arrests decreased by 24% (CI: 17-30%), and 
arrests for gatherings and other public disorder offenses, even under social distancing 
enforcement, decreased by 60% (CI: 51-68%). We observed the most dramatic decreases in drug 
arrests, which declined by 78% in our sample of urban neighborhoods (CI: 69-86%). All of these 
results are statistically significant at conventional levels (p<.001). However, as Figure 1 shows, 
after the first 9 weeks, most types of arrest begin to increase to similar levels compared to the 
year pre-stay order, though still lower on average. Arrests in Charleston in particular returned to 
2019-levels before the other three cities (Supplemental Figure 1). 
Next, we assessed whether these decreases in arrest rates were consistent across census 
tract racial and ethnic composition. Figure 2 plots total arrests by the top quintile (80th percentile 
within each city) of Non-Hispanic White, Black, Asian, and Latino census tract population, and 
shows initial declines in overall rates of arrest for each racial/ethnic group, but persistently 
elevated rates among neighborhoods with the highest Black and Hispanic residents, relative to 
White and Asian neighborhoods. We find that arrest rates were significantly decreased in all 
neighborhood stratified models (Figure 3 and Supplemental Figure 2). Negative decreases in 
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arrest rates were statistically significant in all racial compositions and nearly all arrest types 
(p<.001). Except for property crime in the top quintile of White population, arrests for violence, 
drugs, property, and gatherings all significantly declined in areas containing the top quintile of 
Black, Latino, and Asian population (Figure 3). 
A final analysis explores temporal variation in Black-White, Latino-White, and Asian-
White neighborhood disparities in police arrests (Figure 4). A value different from 1 indicates a 
change in the racial disparity between highest and lowest quintiles of racial composition in 2019, 
as well as immediately following and after stay-at-home orders. Despite absolute declines in 
arrest rates shown in Figures 1 and 2, we find that there is no difference in relative disparity at 
any of these time intervals for any racial/ethnic group, despite significant declines in arrests. 
Indeed, absolute rates in Black neighborhoods after stay-at-home orders barely approach pre-
pandemic rates in White communities (Figure 2). 
Our first set of sensitivity analyses examine the post-stay order trends in arrest using 
different temporal comparisons. In contrast to these same weeks on average in 2019, we 
observed a similar reduction in arrests (Supplementary Figure 3). We also observed a similar 
reduction in arrests when comparing the post-trend to the average weekly rate of arrests 
beginning January 1, 2019, adjusting for seasonality (Supplementary Figure 3). In our second 
sensitivity analysis, which examined temporal variation on a week-to-week scale, we found 
similar decreases in arrests overall and across racial/ethnic composition measures 
(Supplementary Figures 4 and 5). Lastly, we studied cities separately and observe that arrests 
initially declined everywhere but rose to levels not significantly different from 2019 in 7 weeks 
after stay-at-home orders in Charleston and by 17 weeks after in Pittsburgh (Supplemental 
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Figure 6). Moreover, arrests in Charleston, San Francisco and Boston temporarily rose to 2019 
levels for the weeks after the police killing George Floyd, though it cannot be distinguished from 
a rise in arrests that preceded his death.  
 
Discussion 
We investigated the impact of stay-at-home orders on police arrests in 4 U.S. cities for 
the first 6 months of the COVID-19 pandemic. We found that arrests of all types declined 
dramatically in all four cities—especially in the initial weeks of the stay order, and gradually rose 
towards but remained on-average lower than 2019 levels. We interpret this finding as resulting 
from the conditions of social distancing and changes to police activity, where police made fewer 
arrests in large part because fewer people were outdoors and engaging in public activities. 
However, all cities temporarily returned to 2019 arrest rates at some point after stay-at-home 
orders, and arrest rates rebounded earlier in Charleston compared to other cities.  
Although declines in arrests were experienced in Black, White, Latino, and Asian 
neighborhoods, racial inequities in arrests persisted. Our results reveal profound racial inequities 
in arrests in neighborhoods prior to the pandemic that persisted into a period of significant social 
change. Arrest rates declined significantly in areas with higher Black populations, but absolute 
rates in Black neighborhoods remained higher than the pre-pandemic arrest rates in White 
communities. During a pandemic, the shutting down of major cities, and social movements 
calling for systemic change in policing, cities had a unique opportunity to address systemic 
racism in policing. Our results demonstrate that under these conditions and dramatic decline in 
absolute arrest rates, the racial-spatial divide in police contact persists in these four U.S. cities. 
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These findings demonstrate the importance of analyzing multiple counterfactuals to 
illuminate both absolute and relative differences across neighborhood racial/ethnic composition. 
In the case of the COVID-19 pandemic, this would include comparing current levels to baseline 
levels of arrest in the pre-trend within Black and Latino neighborhoods, say, as well as comparing 
those rates to baseline and post-trends in White neighborhoods. Considering the first 
comparison, we saw the effect of the pandemic for arrests is strongest in areas that were 
chronically policed prior to the implementation of stay orders. These intense declines in arrest 
within Black neighborhoods suggest conditions of excessive policing in those places, especially 
given the decreases were greatest for arrest types involving the greatest discretion (e.g., drugs 
and public disorder). Despite these precipitous declines in arrests, racial disparities in 
comparison to White neighborhoods remained unchanged. Thus, in a study of policing during a 
period of significant social change, our findings demonstrate the persistence of structural racism 
in arrest rates in urban neighborhoods. 
Arrests are the front door to the larger criminal legal system, and we find in the six 
months following the stay-at-home orders, police made significantly fewer arrests in all 
neighborhoods compared to earlier months. In short, the pandemic forced rapid change and 
reduction in the criminal justice system.31 Courts shut down, resulting in a dramatic decline in 
fines, bail, and incarceration for pre-trial detention.32 Although incarcerated populations 
declined in some jurisdictions, prisons, jails, and detention centers substantially contributed to 
the spread of infection and preventable deaths among incarcerated people and staff.24,33 The 
crisis conditions of a lethal infectious disease called into question the public health provision, 
safety, and ethical status of criminal justice institutions. When the pandemic is over, these public 
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health and ethical questions will remain.22,34 The current study proposes a reevaluation of the 
original levels of policing prior to stay orders, and a deep examination of the persistence of racial 
disparity in exposure to criminal justice contact in urban communities. Our analysis examines 
policing as an important site for criminal justice contact that has consequences for urban health 
and health equity. 
This study also has limitations that should be noted. First, results may not be 
generalizable to cities beyond those examined in this study, especially as the pandemic unfolded 
unevenly across localities. However, these cities are demographically and socioeconomically 
diverse, particularly in terms of their share of White and Black populations. A second limitation is 
that arrest is only a subset of police encounters, and thus our data underestimate the role of 
police contact during the pandemic. Future studies should examine other measures of police 
contact such as police stops to further explore the role of policing in pandemic conditions. 
Additional public monitoring of arrests and other police encounters could be part of a broad 
strategy for improved oversight of police through consistent data standards. Finally, we cannot 
account for changes in the underlying behavior in the population, as this cannot be observed 
with available public data. Declines in arrests are likely due to both changes in policing practices 
as well as changes in criminalized behaviors in the context of social and economic deprivation 
resulting from the pandemic. 
This study established the first estimates of urban neighborhood rates of arrest during 
the COVID-19 pandemic. As police contact is a mechanism of urban health disparities, our 
findings suggest that public health interventions should focus on the harmful consequences of 
policing to administer public health ordinances, and that resources for encouraging compliance 
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could be usefully directed away from police and towards non-punitive institutions and 
practitioners. Police contact has health harms that predate COVID-19,16,17 and during the 
pandemic, intensive police contact may have contributed to community transmission of the virus 
through jail incarceration.24,25 
Moreover, as vaccinations and re-openings in 2021 point to shifts back to a semblance of 
community life prior to the pandemic, public health responses to interpersonal and gun violence, 
drug use, and other criminalized behaviors could be an important shift that avoids returning to 
pre-pandemic policing levels. Indeed, non-punitive public health approaches could meaningfully 
reduce the role of police in ensuring wellbeing of disadvantaged communities,33 and investing in 
community-based alternatives promoting public health is integral to addressing the persistent 
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Figure 2: Time trends in rates of arrest before and 24 weeks after stay at home orders, stratified 





















Figure 3: Changes in arrests after stay-at-home orders compared with arrests in 2019, stratified 








Figure 4: Changes in the racial inequity in arrests in the year before, immediately following, and 





Note: Truncated y-axis given very large confidence intervals for estimates of change immediately 






Supplemental Table 1: Descriptive statistics of dependent variables and racial/ethnic 
composition, N Tracts=525. 
  Pre-Stay Order  Post-Stay Order 
  Mean SD  Mean SD 
Dependent Variables   
 All Arrests 5.3 14.8  3.2 9.2 
 Drug 0.9 3.7  0.5 3.0 
 Gathering 0.6 2.5  0.3 1.8 
 Property 1.1 5.7  0.8 3.6 
 Violence 1.2 3.7  0.8 2.7 
       
Racial/Ethnic Composition 
 %Asian 15.9 18.1  - - 
 %Black 17.6 22.8  - - 
 %Hispanic/Latino 12.8 12.9  - - 
 %White 49.6 27.0  - - 
Note: Arrests calculated per 10,000 total population. Race and ethnic composition do not vary 
pre/post stay orders. Pre-stay order includes all weeks prior to implemented stay order in 




Supplemental Figure 1: Arrests per 100,000 before and after stay-at-home orders in Boston, 







Supplemental Figure 2: Changes in arrests after stay-at-home orders compared with arrests in 






Supplementary Figure 3: Alternative temporal counterfactuals comparing each week post stay 
order to those weeks in 2019 and 2019 on average  
 
The main analysis compares arrest rates in the 25 weeks after stay orders to the on-average 
levels of arrest in all of 2019. The first temporal counterfactual compares arrest rates in the 25 
weeks after stay orders to the 25 weeks prior to stay order implementation. The second 
alternative temporal counterfactual compares arrest rates in the 25 weeks after stay orders to 
the on-average levels of arrest for those weeks in the year prior (2019). All models include 










Supplementary Figure 5: Alternative modeling strategy for the time trend post-stay order 












Supplementary Figure 6: City-specific trends in changes in rates of total arrests post stay order 




Note: Red line indicates the week George Floyd was killed. City-stratified models compare each 
week post-stay order to 2019 on average with census-tract and month fixed effects with a 
population offset.  
 
 
